
1 
 

Food-Evoked Emotions and Purchase Intention in Mobile Watched YouTube 

Chocolate Campaigns: An Application of FaceReader Online and Self-

Measurement Methods 

Foteini -Rafailia Panavou1,2, Katerina Tzafilkou*1,2, and Anastasios A. 

Economides1 

1 SMIE lab University of Macedonia, Thessaloniki, Greece; School of Science 

and Technology, International Hellenic University, Thessaloniki, Greece 

2School of Science and Technology, International Hellenic University, 

Thessaloniki, Greece 

*Corresponding author: Katerina Tzafilkou (katerinatzaf@gmail.com, 

tzafilkou@uom.edu.gr) ORCID: 0000-0003-4092-6492 

 

This study proposes that food-evoked emotions can occur in the context of mobile 

watched YouTube chocolate campaigns and affect the viewers’ consumption decision. 

Through a mixed analysis on 34 participants, the study explores the main emotions that 

can be detected through FaceReader Online, and self-reported measurements. As the 

results indicate consumers tend to report the emotions that they perceived higher than 

others at certain points in time and not only in the final parts of the campaign. Also, 

positive emotions of happiness and surprise are positively associated with intention to 

buy or taste the product, while negative emotions of sadness and anger trace a negative 

association. The exploratory findings reveal that FaceReader and self-reported methods 

provide comparable results in terms of happiness. Overall, face tracking can serve as a 

complementary tool to self-reported measures by indicating mixed emotions and 

specific points where emotions are at high levels. 
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1. Introduction 

Throughout the last decades much work has been done to understand the various 

cognitive processes in food consumption behaviors, and in the way that people choose 

food products and make consumption or purchase decisions (Lowe et al., 2015). 

Research suggests that consumers tend to link hedonic food with positive experiences, 

and they are more likely to engage in mental imagery for food they perceive as hedonic 

(e.g., chocolate) than food they perceive as nutritional (Garbinsky & Klesse, 2021). 

Positive food-elicited emotions are also linked to purchase intention towards the product 

(Peltier, Visalli, & Thomas, 2019; Sierra, Taute & Turri, 2015). As regards emotions, 

so far evidence suggests that emotion tends to trigger impulsive food behavior leading 

to unhealthy choices, contrary to cognitive (based on reasoning) and delayed processing 

met in the selection of virtue products (Klesse, Levav, & Goukens, 2015, Shen et al., 

2016). Also, obesity and high body mass index have been linked to differences in the 

perceived pleasantness of foods, and not only in the taste-sensory perception (Garcia-

Burgos & Zamora, 2013). Other factors like the products brand and packaging 

characteristics have been identified as purchase indicators of both hedonic and utilitarian 

food products (Wang, 2017). 

Considering that exposure to food advertisements influences the viewers’  food 

evaluations and choices (Castonguay & Messina, 2022), this associates food 

advertisements with food consumption decisions. Researchers agree that intrusive 

mental concepts of food craving and pleasure tend to unconsciously affect the 

consumer’s experience in digital media campaign (Mansilla, Perkis, & Ebrahimi, 

2013). For this, the design of positive emotion inducing campaigns can be considered 

a useful approach to promote healthy and organic food choices (Liu et al., 2021). Recent 

efforts to positively affect the adolescents’ eating behaviors through television food 

https://journals.sagepub.com/doi/full/10.1509/jmr.14.0563
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campaigns and health-promotion messages into food and drink advertising, brought no 

significant effects (Fernández-Escobar et al., 2021). This implies that deeper research 

is needed to identify the factors that can efficiently affect food consumption decisions, 

and hence be considered in the design strategies of food video campaigns.  

The big question that remains is how to measure emotions in consumer research for 

food products (Rocha et al., 2019; Schouteten, 2021). Several previous studies have 

examined food-evoked emotions through dynamic approaches and implicit face 

tracking methodologies. However, most of these studies included sensory attributes in 

physical human-product experiences (e.g., while tasting the product) and have not been 

conducted in the context of digital campaigns, like YouTube. Moreover, although 

several studies have examined the characteristics of video campaigns that tend to evoke 

emotional responses (Plass et al., 2020) the field of digital and social media video 

campaigns on food products is under researched. Finally, several researchers have 

applied or compared implicit and explicit methodologies to evaluate food evoked 

emotions. The contradictory findings highlight the need for further research, with 

researchers suggesting that implicit measures should be applied complementary to 

explicit ones Leitch et al., 2015; Rocha et al., 2019). 

National initiatives to promote healthy food choices to young citizens are mainly 

implemented in television advertising (Fernández-Escobar et al., 2021), while the 

exposure to YouTube and mobile-watched video campaigns has not been evaluated, 

considering the huge role of social media promotions on consumers’ purchase intention 

(Herzallah, Muñoz-Leiva, & Liébana-Cabanillas, 2021).  

Motivated by the above and the recent European Commission initiative to design 

strategies to promote a healthy diet lifestyle (EC, 2021), this study provides useful 

insights on the consumers’ emotional responses to mobile watched food video 
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campaigns and their associations with food purchase or consumption decisions.  

Understanding viewer’s emotions in YouTube food-related campaigns is essential to 

deeper understand human factors that trigger purchase behavior and food consumption 

decisions.  The current study is innovative in terms of its application context, since to 

the best of our knowledge it is the first study to compare facially expressed and self-

reported emotions in YouTube food campaigns. 

Across two exploratory studies we seek to investigate the food elicited emotions that 

can be detected via implicit and explicit methodologies in YouTube food-related video 

campaigns watched in mobile devices. Study 1 examines the associations between the 

detected emotions and the viewers’ intention to buy or taste the product, as well as the 

emotional differences among the selected campaigns. Study 2 investigates the 

FaceReader detected emotions and compares the findings with the self-reported ones, 

collected in study 1. The research objectives (ROs) are the following:  

RO1: To examine the associations between emotions and intention to buy/taste 

the promoted product in mobile watched food video campaigns. 

RO2: To investigate the emotional differences among the selected organic and 

regular chocolate video campaigns. 

RO3: To detect consumer emotions in mobile watched food video campaigns 

through explicit and implicit measures (questionnaire and face tracking) and 

compare the outcomes. 

The experimental results are expected to shed light on the effectiveness and usefulness 

of applying hybrid approaches (implicit face tracking and self-reported measures) to 

better analyze consumer emotions in mobile watched food video campaigns. The results 

provide the research community with richer insights on consumer emotions in food 

related video campaigns and the role of emotions on the consumers’ intention to buy or 
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taste the food product. The study also contributes to prior knowledge towards the design 

of policy approaches to changing food consumption behaviors.  

2. Theoretical background  

2.1. Implicit and explicit measurements for emotion detection 

In human-to-human communication face expressions account for 55% of the passed 

messages, while vocal parts accounts only for 7% (Mehrabian, 1968). For this, face 

tracking is one of the most applied implicit feedback methodologies. FaceReader is 

proved efficient to capture differences in emotional responses elicited by different types 

of food. Changes in facial expressions can lead to new objective measures of the 

affective responses to food, since the internal feelings are frequently accompanied by 

them (Juodeikiene et al., 2018).  However, there are some limitations within the scope 

of facial coding in comparison to self-measured techniques like questionnaires. First, 

training for manual coding can be very time-intensive compared to questionnaires. The 

application of face emotion detection in mobile devices also meets restrictions because 

of the computational difficulty to process real-time video frames (Suk & Prabhakaran, 

2015). Another common issue is the difficulties in capturing useful face data and 

accurately analyze face expressions (Arnade et al., 2013). Some emotions like fear and 

surprise are still hard to capture through face tracking techniques (Zhao et al., 2017). 

Research evidence also suggests that facial emotional responses are different to 

different types of products (Mahieu et al., 2019). Cultural differences in facial 

expressions have also been detected between Asian and Western background 

consumers when exposed to visual stimulus of chocolate products (Torrico et al., 2018).  

Research studies in embodied food-evoked emotions have revealed that usually face 

tracking and explicit self-reported measures are not directly comparable (van Bommel 
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et al., 2020).  Overall, there is still debate on the direct link between facial expressions 

and perceived feelings (Noordewier & Dijk, 2019).  

The most common explicit measurement tool in sensory food research is the EsSense 

Profile developed by King, Meiselman, and Carr (2010). However, it brings several 

limitations like the difficult to perceive food emotions terminology and the large 

number of items (Rocha et al., 2019). Extending the Temporal Dominance of Sensation 

(TDS), the Temporal Dominance of Emotions (TDE; Jager et al., 2014) was proposed 

to replace sensory attributes with emotions. The TDE methodology has been applied 

only to evaluate food products with uncontrolled underlying stimuli and intrinsic 

complexity. 

Explicit measures though usually ack in real-time and multi-emotion detection (e.g., 

when the consumer emotions change during watching a video campaign), or they meet 

difficulties in verbalizing emotions (especially food-evoked ones) e.g., across different 

cultures and languages (Kaneko et al., 2018).  Another limitation of self-reported 

emotion is the exacerbation. Researchers suggest that explicit protocols tend to 

exacerbate the emotions elicited by certain products (e.g., chocolate) (Mahieu et al., 

2019). This phenomenon is usually explained by social desirability 

(Arnold & Feldman, 1981 as cited in Mahieu et al., 2019) and cognitive bias (Poels & 

Dewitte, 2006 as cited in Mahieu et al., 2019).  

 

2.2. The theory of grounded cognition and impulsive purchase of vice products 

Most studies in the field focus on the investigation of food elicited emotions and the 

comparison of implicit and explicit results during the sensory experience and actual 

consumption (tasting) of the product. However, the latter does not exclude the first, i.e., 

tasting the product, since food-elicited emotion scan be triggered in both cases.  The 
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theory of grounded cognition (Barsalou, 2008) suggests that our bodily states and 

mental simulations are used to generate cognitive activity.  In this approach, mental 

simulation can be triggered by a simple exposure to representations of an object. For 

example, when someone eats a piece of chocolate and is later exposed to a picture of 

this or similar chocolate, the brain simulates the actual experience of eating by 

activating the same (Shen et al., 2016). In another example, consumer might be positive 

towards buying an expensive and/or branded wine, because of their positive experience 

in tasting a similar (expensive or/and branded) wine. 

This cognitive process can explain how consumer choices are influenced by simulations 

of previous experiences. Researchers have extensively used the role of metal 

simulations and the theory of grounded cognition to explain how consumers develop 

their preferences and desires. As they explain (Papies et al., 2017), previous learning 

experiences can be associated with emotions (e.g., enjoy) and this simulates a positive 

experience (in case of positive emotions) and desire for the product. Past rewarding 

consumption can lead to motivated behavior and increase the desire for the product. 

The role of emotions is crucial in impulsive purchase behaviors since consumers tend 

to be easily affected emotive imagery and they impulsively choose unhealthy products 

even when they have deliberately decided to reduce unhealthy food from their diet 

schedule (Baumeister 2002; Manoj et al., 2011). Fortunately, evidence suggest that 

deliberate thinking can reduce the effects of negative emotions generated in healthy 

(non-hedonic) products (Kross, Ayduk, & Mischel 2005). However, in case of digital 

exposure there is one more obstacle: research suggests that when consumers pay in 

cash, they tend to be less impulsive, preferring healthy products, contrary to credit card 

payment (Manoj et al., 2011). This renders the digital promotion of healthy products 

even more challenging.  

javascript:;
javascript:;
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Based on the above, we propose that food-evoked emotions can occur in the context of 

digital campaigns where consumers are exposed to representations of food products 

they have possibly tasted before. Similarly, their intention to buy or taste the product is 

heavily dependent on their emotional responses which are triggered by mental 

simulations of tasting the product.   

 

2.3. Related works 

Emotion detection is essential to understand consumer product conceptualization, since 

emotion tends to influence the human purchasing behavior, eating behavior, including 

food choice, motivation to eat, and amount of food intake. Researchers agree that an 

emotion that occurs frequently in eating contexts could lead to high degree associations 

with eating behavior (Macht & Simons, 2000).  In this context, many studies attempted 

to investigate the relations between emotions and eating, revealing the important role 

of psychological factors in food-related consumption. Research also shows that many 

food advertisements are significantly associated with unhealthy food consumption 

decisions leading to emotional eating and sometimes overconsumption (Kemp et al., 

2011). Knowing that food consumption has never been only about satisfying physical 

hunger but lies on a wide range of variables, such as hunger, appetite, cost, accessibility 

of food, culture, perceived emotions, the motivation to eat can easily be affected (Jiang 

et al., 2014). Visualization of eat and eating simulation have also shown to significantly 

impact food consuming decisions. Recently, Petit, Javornik and Velasco (2022) 

showed that visualized food in AR or 3D increases the consumers’ purchase intent. 

This effect is mediated by simulation of eating outcome. 

As explained in Songsamoe et al. (2019), consumers respond to foods in two ways: 

Firstly, through a physiological response, which includes changes in facial expression 
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and autonomic nervous system activity. Secondly, through changes in brain activity and 

an emotional response. Various methods have been developed to measure food elicited 

emotions. These methods mainly include discriminating emotions for foods based on 

sensory and conceptual attributes (Jiang et al., 2014). Overall, they estimate the 

emotional connection between consumers and food, based on specific emotions like the 

six basic human emotions of happiness, surprise, fear, sadness, anger, and disgust 

(Ekman, 2003). 

Only a few studies compared the performance of users’ facial expressions and self-

reported food-evoked emotion measurements. Leitch et al. (2015) compared product 

profiles of natural and artificial sweeteners in tea using a self-reported emotion 

questionnaire and facial expressions. They observed emotion differentiations with 

respect to the product when using the emotion questionnaire, but they did not find 

significant differences in users’ facial expression profiles between the products (Leitch 

et al., 2015).  

He et al. (2016) compared an explicit non-verbal emotion method (PrEmo) with facial 

expressions (FaceReader, version 4.0). Their findings indicated that Facial expressions 

can dynamically reflect different emotional responses, whereas non-verbal reports 

primarily reflect the final perception in terms of valence. 

In their earlier study, He et al. (2012) also used facial expression analysis to compare 

consumers’ reactions to pleasant and unpleasant odors. Their findings on a sample of 

26 participants revealed that unpleasant odors (fish) generated expressions of sadness, 

disgust, and anger, while facial expressions to positive sense (orange) were mainly 

neutral. As the authors suggest, explicit reactions might not provide as detailed 

information as other ones (e.g., implicit heart rate and behavioral responses). 

https://www.sciencedirect.com/science/article/pii/S0950329320302457#b0090
https://www.sciencedirect.com/science/article/pii/S0950329320302457#b0090
https://www.sciencedirect.com/science/article/pii/S0950329320302457#b0090
https://www.sciencedirect.com/science/article/pii/S0950329320302457#b0055
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In van Bommel et al. (2020), the researchers applied an explicit self-report method, the 

Temporal Dominance of Emotions (TDE) to investigate food evoked emotions during 

the consumption of the food products (yogurt with granola). The authors compared the 

TDE results to FaceReader results and found several differences, although the emotion 

profiles of the product did not change during the consumption. The authors also 

observed that FaceReader output was more dynamic within bites, while TDE was more 

dynamic between bites.  

In a similar study, Peltier et al. (2019), applied TDE on a list of coffee videos 

advertisements to show that positive emotions of anticipation and joy are positively 

associated with increased brand image and purchase intent, while negative emotions of 

fear and disgust as well as neutral states show negative results. 

Garcia-Burgos and Zamora (2013) examined the facial affective reactions of 40 

participants to bitter-tasting food. Their results indicated that sensory appeal was 

important for food choices and the most recognized facial reaction to bitter-tasted food 

was disgust. Interestingly, their findings also revealed that bitter taste perception was 

not significantly correlated with the participants body mass index. 

Danner et al. (2014) investigated food-evoked emotion in the consumption of juices, 

using both face tracking and self-reported measurements. Their findings revealed 

significant differences between the approaches, since the participants expressed neutral 

or non-positive facial expression emotions while they reported high degrees in positive 

emotions when explicitly asked. Hence, the authors suggested that self-reported 

experience of liking cannot be explained by the participants’ autonomous nervous 

system (ANS). 

Mahieu et al. (2019) showed that watching an advertisement triggered stronger implicit 

emotions (detected by face tracking) than smelling a perfume or tasting a chocolate. 
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This finding is very contributing to our research since it confirms that strong implicit 

emotions can be elicited in exposure to food advertisements, similarly to sensory 

based/embodied experience.  

Within the context of examining the post/campaign characteristics that elicit positive 

attitudes towards a food product or brand, Nanne et al. (2021) examined the role of 

happy and neutral facial expressions in brand related user generated content. Their 

experiment on donut related image posts, revealed that a happy as compared to a neutral 

facial expression from the sender has a positive effect on brand attitude and like 

intention but not on purchase intention. As the authors explain this is because “seeing 

a smiling sender elicits positive feelings towards the post” (Nanne et al., 2021, p.8).  

In a similar study, Edwards et al. (2021) conducted an experiment on a sample of 111 

young children who watched a video modeling adult eating broccoli with positive or 

neutral facial expressions. Their findings showed that positive facial expressions while 

eating food increased the children’s acceptance of the exposed food. Such findings can 

be useful towards the efforts to design campaigns that can encourage   children consume 

healthy food products, like raw vegetables. 

3. Methods 

The study is divided in two parts, while a cross-study remarks are considered as well. 

Study 1 regards the quantitative analysis of the self-reported data, including: i) the 

measurement of perceived emotions, ii) their association with intention to buy or taste 

the product, and ii) significant differences in emotions among the campaigns. Study 2 

applies: i) a face tracking experiment on a subsample of the participants in study 1, 

discusses the generated emotional outcomes and ii) compares the FaceReader 

emotional results with the self-reported ones collected in study 1. The associations with 
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intention to buy/taste the product, and the emotional differences among the campaigns 

are considered in the discussion. Both studies include the collection of self-reported 

data using the same instrument. 

 

3.1. Self-Reported instrument  

A self-reported instrument was designed to measure the basic human emotions 

according to Ekman (2003). The questionnaire items were based on previous literature 

studies (Aynsley et al., 2018; Mikki, 2015; Poels, 2019). The initial instrument consisted 

of 24 items distributed on 5 dimensions, representing 4 food elicited emotions 

(happiness, sadness, surprise, anger). A five- point Likert-type scale with 5 degrees of 

intensity (1 "total disagreement" to 5 "total agreement") was used to measure the items. 

The questionnaire was validated on the larger population of the participants in the survey 

(N=34, records=68). The overall questionnaire structure is presented in Appendix A. 

 

3.2. FaceReader Online  

FaceReader Online (Loijens & Krips, 2013) is a commercially available software 

program, developed by Noldus company, that can automatically analyze facial 

expressions regarding seven emotional states: happiness, sadness, anger, surprise, 

scared, disgust, and neutral, which refers to the absence of any significant emotion. This 

study used the online version of Face reader to track face expressions of the users 

through their mobile front cameras. 

The FaceReader’s generated output of the online version is a set of visualized 

charts.  Each emotion is expressed as a value between 0 and 1, indicating the intensity 

of the emotion, where ‘0’ means that the emotion is not observable in the facial 

expression, while ‘1’ indicates the emotions’ full presence in the users’ face. 
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FaceReader Online also calculates arousal (level of emotional activation) and 

valence (positive or negative emotional state). Arousal is scored between 0 (not active) 

and 1 (active) and valence is scored between −1 (negative emotions) and 1 (positive 

emotions). 

The software also generates colored timelines where each emotion as well as valence 

and arousal are representing according to time. This feature is essential to study the 

flow and potential differentiations in the same emotions during watching a video 

campaign, being able to define the video characteristics that might elicit the expressed 

emotions. 

 

3.3. Stimuli – YouTube chocolate video campaigns  

Chocolate marketing activity usually includes strong campaign designs targeting 

customers in a straightforward way. Emotion detection research indicates that 

Chocolate products elicit more intensive emotional responses compared to other types 

like bakery products (Juodeikiene et al., 2018). In this case, we chose to focus on 

campaigns that present both regular and organic chocolate and use different ways to 

show their products. The same video campaigns were applied in both studies, study 1 

and study 2. Table 1 presents the main characteristics of the selected YouTube 

chocolate video campaigns regarding the promoted chocolate products and the video 

features in terms of duration and the use of soundtrack.  

Table 1 Video and content characteristics of the selected food campaigns 

Campaign id Brand Seconds Product 

 Type 

Campaign#1 Galaxy 61 Regular chocolate 
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Campiagn#2 Marks & Spencer 30 Regular chocolate 

Campaign#3 Green & Blacks 61 Organic chocolate 

Campaign#4 Abel & Cole 

 

107 Organic and vegan chocolate, 

gluten free 

 

3.4. Participants and procedure 

Study 1 was applied on 34 participants (15 male, 19 females; average age 26-35). 

Participants were invited through email instructions to watch two out of four campaigns 

and reply to the questionnaires. They were asked to reply to the questionnaire straightly 

after watching the first campaign and then proceed to the second one. A different 

questionnaire link was set for every campaign so the researchers could collect the data 

separately for the four campaigns. Twelve participants were asked to watch 

Campaign#1 and Campaign#4 and the rest 12 participants were asked to watch 

Campaign#2 and Campaign#3, through their mobile devices. The video pairs were 

defined by the researchers based on the food-type criterion, so that each participant 

would be exposed to both organic and regular chocolate products.  

Study 2 regarded the FaceReader analysis on a subset of the participants. Since 

FaceReader Online does not apply to Apple OS mobile phones, only Android users 

could participate in study. The statistical population of this research part included 10 

participants (4 male & 6 female; average age 26-35 years old) who were assigned to 

watch two campaigns in the defined pairs of organic and non-organic products 

(Campaign#1/ Campaign#4 and Campaign#2/Campaign#3), through their mobile 

devices. FaceReader software was capturing and analyzing in real-time the participants’ 

facial expressions while they were watching the video campaigns. At the end of each 
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campaign, they were asked to fill in the online questionnaire, like the procedure applied 

in study 1.  

In the end of the experimental procedures, we totally received 68 records of 

quantitative-questionnaire feedback, and 20 records of face tracking reports, since each 

participant watched two videos and replied to the questionnaire two times, one per 

watched campaign. Figure 1 depicts the conceptual design and methodology of the 

studies. 

All procedures performed in studies involving human participants were in accordance 

with the ethical standards of the institutional research committee and all individual 

participants provided informed consent to participate in the study. 

 

Figure 1 Conceptual design and research methodology  

3.5. Data analysis 

The self-reported questionnaire data was statistically analyzed through IBM SPSS 

software. The normality test (Shapiro & Wilk, 1965) revealed that most items were 
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normally distributed (p>0.05) cross the different video campaigns. For this reason, the 

parametric one-way ANOVA test was conducted to examine significant emotional 

differences among the campaigns, and T-Test was conducted to investigate the 

differences between organic and regular chocolate campaigns. Pearson analysis was 

applied to examine the bivariate correlations between emotions and the participants’ 

intention to buy or taste the product. FaceReader software calculated and automatically 

generated the emotional scores and timelines of the detected emotions during watching 

the video campaigns. A qualitative comparative approach (QCA) was applied to 

compare the findings of FaceReader and self-reported questionnaires, based on a set of 

generated cases.  

4. Results and discussion 

4.1. Instrument validity 

To evaluate the validity and internal consistency of the self-reported instrument we 

tested the Cronbach’s Alpha values for each emotional variable on the total population 

of the participants (N=34, Records=68). All results were accepted and above the 

threshold of 0.7, as depicted in Table 2. 

 

Table2 Internal consistency of the questionnaire items 

Construct item Number of items Cronbach’s Alpha 

(>=0,70) 

Happiness 4 0.869 

Sadness 3 0.772 

Anger 4 0.767 
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Surprise 5 0.803 

Intention to Buy/Taste 3 0.896 

 

4.2. Descriptive statistics 

Table 3 presents the mean scores, and standard deviations of the participants’ self-

perceived (questionnaire feedback) emotional variables per campaign (participants = 

34; records =68). Table 4 presents the mean scores, and standard deviations of the self-

perceived emotional variables (through questionnaire) cross all four campaigns for the 

ten participants (n=10, records=20) who participated in the FaceReader study as well. 

As depicted in Tables 3 and 4, the main emotions indicated by the food campaigns were 

positive ones, since happiness and surprise received higher values than sadness and 

anger in all campaigns for both user groups. Interestingly, participants in FaceReader 

study reported some different preferences compared to participants who conducted only 

the questionnaire survey since FaceReader participants perceived higher values of 

happiness in campaigns #1 and #2, and overall lower value of sadness. 

 

Table 3 Descriptive statistics of self-reported emotional variables and intention to buy 

(Study 1, N=34, Records =68) 

Happy 

Mean 

[1,5] 

Sad 

Mean 

[1,5] 

Angry 

Mean 

[1,5] 

Surprised 

Mean 

[1,5] 

Intention 

to Buy 

Mean 

[1,5] 

Happy 

St. 

dev 

Sad 

St. 

dev 

Angry 

St. dev 

Surprised 

St. dev 

Intention 

to Buy 

St. Dev 

 

 Campaign#1  

2.99 2.85 2.86 3.06 2.74 0.79 0.75 0.79 0.63 1.00 
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 Campaign#2  

3.64 2.20 1.92 3.07 3.52 0.50 0.56 0.57 0.74 1.71 

 Campaign#3  

2.95 2.76 2.54 2.62 3.07 0.820 0.92 0.74 0.79 0.21 

 Campaign#4  

3.08 2.64 2.33 3.00 3.45 0.62 0.775 0.72 0.77 1.13 

 

Table 4 Descriptive statistics of the emotional variables for the Face Reader sample 

(Study 2, N=10, Records=20) 

Happy 

Mean [1,5] 

Sad 

Mean 

[1,5] 

Angry 

Mean 

[1,5] 

Surprised 

Mean 

[1,5] 

Happy 

St. dev 

Sad 

St. dev 

Angry 

St. dev 

Surprised 

St. dev 

Campaign#1 

4.07 1.85 1.90 3.88 0.51 .23 .54 0.16 

Campaign#2 

4.00 1.65 1.60 3.76 .68 .79 .60 .56 

Campaign#3 

2.85 2.65 2.95 3.76 1.21 .72 1.30 .31 

Campaign#4 

3.01 2.25 2.70 3.08 1.05 .83 .88 .38 

 

4.3. Study 1 

4.3.1. Emotional responses and purchase intention 

The results of this study highlighted the significant role of both positive and negative 

emotions on the user’s final intention to buy or taste the promoted product. A Pearson 
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correlation analysis was conducted between the emotional responses of the viewers’ 

and their perceived intention to buy the promoted product. The analysis was conducted 

on the largest population of this study (N=34, records=68) and not in the FaceReader 

subgroup, for validity reasons. As depicted in Table 5 the analysis revealed several 

significant correlations between the measured variables. Intention to buy was proved to 

associate with the emotion of happiness in Campaign#1, with surprise in campaigns #3 

and #4, and with sadness in Campaign#2. As expected, positive emotions (happiness, 

surprise) were positively associated with intention to buy, while negative emotions 

(anger, sadness) showed negative association.  The findings clearly confirm the positive 

impact of happiness and the negative impact of sadness or anger on consumers’ 

intention to buy or taste a digitally viewed food product. This finding can be explained 

by the dominant role of affect versus cognition/reasoning in the decision-making 

process for food consumption, particularly for hedonic products (Shiv & Fedorikhin 

1999).  

Table 5 Pearson Correlation Matrix between self-reported emotions and intention to 

buy 

  Happy Sad Angry Surprised 

 Intention to 

Buy/Taste  

    

Campaign#1   Correlation 

Coefficient        

.848**             -.489*         -.588*          .674** 

 Sig. (2-tailed)                      .000                   .047            . 013             . 003 

Campaign#2   Correlation 

Coefficient        

. 314                  -.561* -.623**      .397 

https://journals.sagepub.com/doi/full/10.1509/jmr.14.0563
https://journals.sagepub.com/doi/full/10.1509/jmr.14.0563
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 Sig. (2-tailed)                . 220                 . 019               . 008            . 114 

Campaign#3   Correlation 

Coefficient        

. 670** -.427             -.627**        . 865** 

 Sig. (2-tailed)                    . 003                . 087            . 007              . 000 

Campaign#4   Correlation 

Coefficient        

.510* -.383         -.333             .681** 

 Sig. (2-tailed)                   .036                 . 129             .191           003 

*. Statistical significance at level p=0.05 

**. Statistical significance at level p=0.01 

 

4.3.2. Emotional differences among chocolate campaigns  

A one-way ANOVA analysis was conducted on the self-reported data to examine the 

significant differentiations in the perceived emotions across the four campaigns. As 

depicted in Table 6, significant emotional differences were found to exist among the 

campaigns in the emotions of happiness and anger (p<0.05). 

The findings are particularly interesting since they also shed light on the emotional 

effects of the video creatives in the food industry. Although researchers in the field 

(RealEyes, 2020;2021) strongly support that short video provoke more positive 

emotions, this study revealed that happiness was stronger perceived in the longer 

campaign, Campaign#4 which lasted for more than one minute (107 seconds) contrary 

to the other three campaigns that were of lower duration (up to one minute). 

Campaign#4 promoted organic chocolate products, targeting a healthier lifestyle. Video 

characteristics like the use of soundtrack (Plass et al., 2020) and design elements (Park 

et al., 2020) might have also affected the viewers’ emotions. This remark also indicates 

that strong emotion can be revealed in the context of mobile-watched video campaigns 
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despite the screen size limitations compared to larger screens of television, laptops, or 

tablet devices. 

Anger was significantly perceived in Campaign#3 that also promoted organic 

chocolate. The campaign was of short duration (61seconds) and achieved high rates of 

anger in the beginning and in the mid parts of the video, according to the FaceReader 

timeline results. Deeper research on the video and campaign content characteristics, 

like for instance the type of soundtrack (Plass et al., 2020) or use of faces and happy 

versus neutral expression faces as described in Nanne et al. (2021) could reveal the 

elements that potentially caused negative emotions to the viewers. Finally, the findings 

of the cases indicated that the type of product (organic, regular) did not affect the 

viewers’ emotional responses.  

Finally, a T-Test was conducted between the organic and non-organic chocolate videos 

and no significant differences were found in the perceived emotions (p>0.5). 

 

Table 6 One-way ANOVA test among campaigns (N=68) 
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  Sum of Squares df Mean Square F Sig. 

Happy Between Groups 5.198 3 1.733 3.565 .019* 

Within Groups 31.101 64 .486   

Total 36.299 67    

Sad Between Groups 4.206 3 1.402 2.394 .077 

Within Groups 37.478 64 .586   

Total 41.684 67    

Angry Between Groups 7.923 3 2.641 5.160 .003* 

Within Groups 32.757 64 .512   

Total 40.680 67    

Surprised Between Groups 2.294 3 .765 1.388 .254 

Within Groups 35.247 64 .551   

Total 37.541 67    

*Group-based difference is significant at p=0.05 

 

 

4.4. Study 2 

4.4.1. FaceReader results  

The FaceReader’s generated output of the online version is a set of visualized charts, 

bars and timelines. Each emotion is expressed as a value between 0 and 1, indicating 

the intensity of the emotion, where ‘0’ means that the emotion is not observable in the 

facial expression, while ‘1’ indicates the emotions’ full presence in the user’s face.  The 

FaceReader timelines of average scores of the detected emotions for every campaign 

are depicted in Appendix B. Table 7 below presents the FaceReader participants’ mean 
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values of detected emotions. The emotions of disgust and scared were excluded from 

the analysis since they were not measured through the self-reported tool. As depicted 

in Table 7, surprise was detected at the lowest levels compared to the other emotions 

and neutrality which was frequent. Interestingly, anger was detected in medium and 

high levels, compared to happiness. Such finding aligns and extends previous research 

supporting that sadness and happiness are the most frequent emotion recognized in face 

tracking techniques (Pantano, 2020). However, as depicted most emotions score at low 

values, indicating an overall neutral emotional state, like the findings of Danner et al. 

(2014). For this, deeper analysis is needed to identify highest and lowest points in the 

detected emotions, e.g., through the examination of the FaceReader timeline charts 

(Appendix B), as suggested in Talen and den Uyl, 2021). 

 

Table 7 FaceReader calculated values of emotions 

 Happy 

 [0,1] 

Sad 

 [0,1] 

Angry 

 [0,1] 

Surprised 

[0,1] 

Neutral 

[0,1] 

      

Campaign#1   .20             .05         .03 .01 .57 

Campaign#2   .05                 .05                 .05                 .01                 .80 

Campaign#3   .01 .08            .05        .02 .79 

Campaign#4   .08                 .10                 .05                 .02               .67 

 

4.4.2. Mixed analysis and comparative analysis  

A Comparative Analysis was applied to analyze and discuss the compared findings of 

the mixed-analysed data. Qualitative comparative Analysis (QCA) is a case-study 

methodology suitable to compare mid-sized numbers of cases in view of sufficiency 
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and relations (Wagemann, 2014) and is mainly applied in health research (Hanckel et 

al., 2021). The goal of QCA is to identify the group of variables, or conditions, that are 

shared by the cases that display the same outcome (Mahoney & Goertz, 2006). Due to 

the synthesis of the Facereader results generated in visualized reports, in this study we 

adopted a narrative synthesis approach using the questionnaire and the FaceReader 

cases for every campaign. Thus, for every campaign we considered booth FaceReader 

baseline results as well as the results of the generated time series analysis. All 

FaceReader results were compared with the corresponding questionnaire results. 

Although FaceRader reported low values of the detected emotions and high values of 

neutrality (Table 7), the timelines revealed several peaks of values higher than 0.5 and 

close to 1.0. The applied methodology is based on the suggestion of Leitch et al. (2015) 

that face tracking time series analysis is more robust in showing differences than 

baseline comparisons. Unlike face tracking, in self-reported measures we did not have 

the possibility to continuously measure emotions and observe mixed reactions and the 

emotional changes. 

In Table 8 we present the emotional peaks of the FaceReader detected emotions setting 

a minimum threshold of 0.10. In the last column Table 8 depicts the compared findings, 

i.e., the common findings in both explicit and implicit measures. As depicted, the self-

reported measure fails to provide evidence on the positive emotion of surprise and 

“detects” anger only when happiness is absent. This finding extends previous research 

explaining the difficulties to detect surprise and fear through facial expression (Zhao et 

al., 2017) and facial differentiations between different moments of ‘feeling surprised’ 

(Noordewier & Dijk, 2019).  

Overall, the findings in Table 8 conclude that consumers tend to self-report the 

emotions that they perceived higher than others at certain points in time and not only in 
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the final parts of the campaign. However, in absence of strong emotions during the 

campaign, consumers report the last perceived ones. The findings of the study align 

with previous findings of  He et al. (2016) since it was shown that facial expressions 

can dynamically reflect different emotional states, contrary to self-reported 

observations. Finally, the differentiation between FaceReader and questionnaire is not 

a new situation since previous studies also found important differences between the two 

methods (He et al., 2012; Leitch et al, 2015; van Bommel et al., 2020). 

 

Table 8 Key findings of mixed and comparative analysis 

Case FaceReader Timeline main emotions (higher than 

others) 

Self-reported main 

emotions (higher 

than others) 

Comparison 

 Beginning of 

campaign: 

Emotion (peak 

value) 

Middle of 

campaign: 

Emotion (peak 

value) 

End of 

campaign: 

Emotion 

(peak value) 

  

Campaign#1   sad (0.10) happy (0.62) happy (0.40), 

angry (0.10) 

happy, surprised Overlap for 

happiness 

Campaign#2   none none happy (0.10) happy, surprised Overlap for 

happiness 

Campaign#3   angry (0.12), 

sad (0.10) 

angry (0.16) none angry, surprised Overlap for 

anger 

Campaign#4   sad (0.15), 

angry (0.1) 

happy (0.22), sad 

(0.16) 

happy (0.26) happy, surprised Overlap for 

happiness 
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4.4.3. Summary findings 

FaceReader Online detected several basic emotions during the YouTube campaigns. As 

shown, these emotions were dynamically changing and overlapping during the time.  

In accordance to relevant literatture, the self-reported feedback revealed higher 

(perceived) levels of certain emotions, while FaceReader detected very low emotional 

values (Table 7), underlying a neutral emotional state in most cases.  

Important differences also existed between the FaceReader and self-reported results. 

Surprise was the highest self-perceived emotion in questionnaire feedback, but it was 

not highly detected by FaceReader compared to other emotions. This might be 

explained by the fact that some participants can lack the introspective capacity to 

correctly identify, recognize, and then verbalize the perceived emotion, something that 

is a major limitation and problem of explicit methods (Lagast et al., 2017) . This issue 

has been outlined by similar research showing that emotions and liking ratings do not 

always agree (Kostyra et al., 2016). 

All emotions (both positive and negative) indicated a significant correlation with the 

participant’s intention to buy or taste the promoted food product, with Happiness being 

the most dominant one. As confirmed in the correlation analysis, anger revealed a 

strong negative association with consumers’ intention to buy the product, reveling the 

importance of its elimination in digital campaigns. 

As regards to the emotional differences between the campaign, this study detected some 

significant differences in the case of negative emotions (sadness, anger), but no 

differences were indicated between organic and regular chocolate products. The 

associations between negative/positive feeling were similar for both types of campaigns 

since positive emotions induced higher purchase intention and negative emotions 
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reflected lower purchase intention in both organic and regular products. This finding 

might imply that consumers can perceive similar feelings in organic products as well, 

without be significantly affected. 

An interesting finding was that consumers tended to ‘remember’ the emotional states 

that they perceived in the beginning of the campaign and not only in the last parts. This 

phenomenon was particularly obvious in the case of negative emotions. Hence, the 

findings imply that consumers can remember negative feelings perceived in the 

beginning of a campaign if no positive emotion is triggered at the end. This finding 

confirms previous research in mobile advertising (Park & Salvendy, 2012), where the 

authors showed that low-intensity negative feelings are important contributors to the 

success of advertisements. Hence, triggering negative emotions at any point of the 

video campaign can significantly damage the consumers’ purchasing desire.  

 

4.5. Practical implications 

The results of this study provide the research community with richer insights on 

consumer emotions during watching food related video campaigns of hedonic products. 

This is important to understand the drivers behind human intention to purchase and 

consume hedonic products, like chocolate. 

Moreover, the results can be useful to creative designer and marketeers. Exploring the 

role of consumer emotions in food-related campaigns as well as the features that evoke 

emotions (positive and negative ones) is essential to design projects and initiatives to 

assist/guide consumers in a healthier lifestyle, by ethically yielding positive emotions 

towards healthy food products. Strategies to induce positive emptions can be embedded 

in the design elements of the food social media campaigns, to trigger positive 

experiences and positively affect the consumers’ intention to buy product. An example 
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of such approach is presented in Yoon, Li and Hao (2021), where the authors 

demonstrate how design can enable emotion-regulating activities through Positive 

Mental Time Traveling (PMTT) and contribute to well-being.  This approach can 

contribute to the recent EU endeavor (EC, 2021) to “delivering strategic solutions for 

healthy and safe foods and diet for all”.  

Moreover, advertising through mobile devices and in social media is a promising 

approach in marketing and is proved to strongly affect the consumers purchase decisions 

(Herzallah et al., 2021; Park & Salvendy, 2012). To this end, our research findings can 

be leveraged to design effective social-media and mobile device centric food campaigns 

to effectively spread messages of healthy food consumption and well-being.   

Overall, the research outcomes of this study can be used as a steppingstone to further 

explore the food-elicited emotions and their role in video engagement and purchasing 

behavior. Such knowledge can be useful to the scientific community to analyze and 

compare different methodologies, like implicit (face tracking or data mining) and 

explicit (like questionnaires) ones to detect consumer emotions in food related 

campaigns.  

 

4.6. Limitations and future research 

One important limitation was the application of face tracking in mobile devices. The 

participants needed to face the camera in a specific place and try not to cover their face 

with hair because the detection was not clear. As regards to the device, it should be 

clarified that if users were asked to watch the campaign through desktop or laptop PC, 

we would probably yield different results as regards to their preferences. This 

assumption is based on the findings of Shen et al. (2016) who explained that consumers 

tend to select the more hedonic food products instead the healthy ones when exposure 
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takes place in touch screen devices. However, this assumption might not reflect our 

study since participants were asked to watch the video and could not interact with or 

touch the depicted product. 

A second limitation is the examination of food-elicited emotions which is based on the 

theory of grounded cognition but excludes from the analysis the potential role of other 

factors like video creatives (color, faces, music, etc.) and personal product preferences. 

The result in study 1 suggest that emotions in food campaigns can be affected by a 

combination of different elements like the mental simulation of tasting the product or a 

similar product in the past, but also the video design emotional elements as well.  

Hence, further research is needed to examine the direct/moderating effects of design 

elements on the consumers’ emotional responses and intention to buy the product. Also, 

it would be interesting to examine the consumers’ emotional differences between 

mental representations of digitally exposed food (grounded theory of cognition) and 

embodied cognition (when sensing/tasting the product).  

Furthermore, this study examined intention to buy or taste the promoted product 

considering only affective states. Research supports that people tend to spontaneously 

choose a hedonic food rather than utilitarian, because of their immediate affective 

activation and impulse to taste it. However, the digital exposure to a food product offers 

time and maybe motivation to deliberate more on their food choices and intention to 

buy the product. Hence, decision making for food consumption through digital 

campaigns is most probably based on the dual-system model elaborating both affective 

and cognitive dimensions (Shen et al., 2016). Marketeers and designers should co-

consider the cognitive dimension as in the emotional design of food campaigns. 

Researchers also emphasize the need to understand the factors that lead to hedonic and 

hence unhealthy food choices, when different preference expressions are offered (e.g., 
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order online, order by phone, use a vendor machine) (Shen et al., 2016). Hence, it would 

be very useful that research compare food-elicited emotions in digital campaigns and 

food-ordering systems.  

Another important limitation is the sample size. This was mainly due to the practical 

difficulties to conduct the FaceReader Online study in mobile devices and on different 

users. Future research should be conducted in larger samples of population to evaluate 

and generalize the findings. 

Finally, the research was controlled and under the guidance of the researcher. This fact 

has might affected the participants’ facial expressions and the perceived emotions.  

5. Conclusions 

Measuring emotions can be crucial in the field of food market research since 

psychological factors and the exposure to food advertisements can influence the 

viewers’ food choices and eating behavior. We organized two complementary 

exploratory studies, applying self-reported feedback and real-time facial expression 

recognition running on smartphones, to detect emotional responses on chocolate video 

campaigns. 

As regards to RO1 and RO2 (To examine the association between emotions and 

intention to buy/taste the promoted product in mobile watched food video campaigns.  

To investigate the emotional differences among the selected organic and regular 

chocolate video campaigns), study one revealed significant associations between the 

triggered emotions and the consumers’ intention to buy or taste the product, as well as 

significant emotional differences among the examined campaigns.  

As regards RO3 (To detect consumer emotions in mobile watched food video campaigns 

through explicit and implicit measures (questionnaire and face tracking) and compare 
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the outcomes) study two indicated that the main emotions detected by FaceReader was 

happiness. The comparative analysis revealed significant overlaps and differences in 

the results of the two (implicit, and explicit) approaches. Overall, FaceReader and self-

reported measures provided comparable results only in terms of happiness, while 

important differences were observed in sadness, anger, and surprise. Surprise was the 

most difficult to be detected by the FaceReader analysis, since although participants 

reported high levels of surprise FacReader did not detect any considerable scores. 

Moreover, we observed that although participants tended to report the emotions that 

they experienced in the last parts of the campaign, they also reported high values of a 

negative emotion, anger even when anger was detected by FaceReader at the beginning 

of the campaign, conditioning that happiness was absent.  

Overall, this study showed that face tracking technology can serve as a complementary 

tool to self-reported measures like questionnaires by indicating mixed emotions and 

specific points where emotions are at high levels. However, more research is needed to 

examine how this technology performs in more complex testing procedures. For 

instance, the recognition of complex emotions like surprise is difficult to be detected 

through facial expressions, hence self-reported measures are needed.  On the other 

hand, self-reported measures might miss information when mixed emotions are 

experienced during the campaign, since consumers tend to report either the strongest or 

the last perceived ones. Hence, hybrid approaches would be more appropriate to act 

complementary to each other. 

The study findings provide a good basis for food market research campaigns by 

collecting and measuring consumers' emotional signals, highlighting the strengths and 

weaknesses of each approach. Our combined results also provide evidence that positive 
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emotion-induced food video campaigns can positively affect the consumers’ attitude 

towards healthier products. 
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Appendix A 

Table A. Self-Reported Questionnaire items 

HAPPINESS  SADNESS ANGER SURPRISE ITENTION TO 

BUY/TASTE 

https://doi.org/10.1080/10447318.2021.1948685
https://doi.org/10.3389/fpsyg.2017.00761
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HP1: I really liked 

watching these 

campaigns. 

HP2: I would like 

to see at least one 

of these campaigns 

again 

HP3: I lost track of 

time 

HP4: I feel that I 

want to eat 

chocolate 

 

SD1: I found 

it hard to 

concentrate  

SD2: I did 

not enjoy this 

procedure 

SD3: I felt 

bored during 

watching 

these 

campaigns 

SD4: I was 

not attached 

to any of 

these 

campaigns 

 

AN1: I found it 

a waste of time  

AN2: I felt that 

I could have 

done more 

useful things  

AN3: I felt that 

I wanted to stop 

watching 

 

SP1: I felt 

captivated by 

the stories of 

the 

campaigns 

SP2: I had 

unexpected 

feelings while 

watching the 

campaigns 

SP3: My 

motivation to 

take part in 

this 

procedure 

increased 

unexpectedly 

while 

watching the 

campaigns 

SP4: I was 

interested to 

notice every 

part of the 

campaign 

IBT1: I am 

positive 

towards 

purchasing one 

of these 

chocolates 

IBT2: It is 

likely that I will 

purchase one of 

these 

chocolates soon  

IBT3: I would 

advise others to 

buy one of 

these 

chocolates 
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SP5: I was 

curious to see 

what’s next. 

 

 

 

Appendix B 

 

 

Figure B1 FaceReader Timeline of average scores of the detected emotions in 

Campaign#1 
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Figure B2 FaceReader Timeline of average scores of the detected emotions in 

Campaign#2 

 

Figure B3 FaceReader Timeline of average scores of the detected emotions in 

Campaign#3 

 

Figure B4 FaceReader Timeline of average scores of the detected emotions in 

Campaign#4 

 


